Assessment of unscheduled and replicative DNA synthesis in hepatocytes treated in vivo and in vitro with unleaded gasoline or 2,2,4-trimethylpentane.
In a recent chronic inhalation exposure study, unleaded gasoline (UG) produced kidney tumors in male rats and liver tumors in female mice, but did not increase the incidence of liver tumors in male mice or rats of either sex. To examine the possible basis for this pattern of hepatocarcinogenesis, unscheduled DNA synthesis (UDS) as an indicator of genotoxic activity and replicative DNA synthesis (RDS) as an indicator of cell proliferation were measured in rat and mouse hepatocytes following in vivo and in vitro exposures to UG and 2,2,4-trimethylpentane (TMP), a nephrotoxic component of UG. Primary hepatocyte cultures, prepared from cells isolated from Fischer-344 rats, B6C3F1 mice, or human surgical material, were incubated with [3H]thymidine and the test agent. UDS was measured by quantitative autoradiography as net nuclear grains (NG). By similar methods, UDS and RDS (S-phase cells) were measured in hepatocytes isolated from rats and mice treated by gavage with TMP (500 mg/kg) or UG (100 to 5,000 mg/kg). A dose-related increase in UDS activity was observed in rat hepatocytes treated in vitro with 0.05 to 0.10% (v/v) UG. These doses were, however, toxic in both mouse and human hepatocyte cultures. Weak UDS activity was observed in hepatocytes isolated from male and female mice treated 12 hr previously with UG. No UDS was induced in rat hepatocytes treated in vivo or in vitro with TMP. Twenty- and fourfold increases in the percentage of cells in S-phase were observed 24 hr after treatment with TMP in male and female mice, respectively, as compared to a fivefold increase in male rats. UG increased the percentage of S-phase cells in male mice by ninefold but failed to induce RDS in females. Thus, there appears to be genotoxic compounds in UG that can be detected in cultured hepatocytes and in the livers of exposed mice. The lack of UDS activity in rat liver was consistent with the reported lack of liver tumors in chronically exposed rats. However, neither the UDS nor the RDS responses in mice exposed by gavage correlated to the sex-specific pattern of liver tumors observed in the 2-year bioassay.